Inhibition of Chinese hamster ovary cell DNA synthesis by hydrogen peroxide.
The DNA synthesis inhibitory effect of hydrogen peroxide has been examined under a number of experimental conditions. Results have indicated that the effect of the oxidant is more pronounced when the treatment is performed at 37 degrees C than at 4 degrees C and in low density as compared to high density cultures. In addition, similar levels of inhibition were achieved by measuring the incorporation of radiolabelled thymidine in the presence of, or following treatment with, the oxidant. Although early events seem to be responsible for the decreased rate of DNA synthesis, it would appear that hydrogen peroxide does not alter thymidine extracellularly and/or decrease the transport of the nucleoside across the plasma membrane, which may actually be slightly augmented. Thus, the previously illustrated results may represent an underestimate of the actual capacity of the oxidant to reduce DNA synthesis. This inference is further supported by the fact that the effect of hydrogen peroxide appears markedly enhanced in cells preloaded with the radiolabelled precursor. A temporal relationship seems to exist between the steady state level of DNA single strand breaks and the extent of DNA synthesis inhibition by hydrogen peroxide. The oxidant has no effect on DNA chain elongation. In conclusion, data presented in this paper suggest that early events, involving selective effects on replicon initiation, mediate the DNA synthesis inhibitory effect of hydrogen peroxide.